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DETAILED ACTION 



1 . This action is responsive to the following communication: Amendment A filed on 
12/22/03. 

2. Claims 1-18 are pending in this application. Claims 1 and 6 are independent 
claims. 



1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1 and 5 are rejected under 35 U.S.C. 102(e) as being anticipated by S. 
Paul Tucker et al., U.S. Patent 5,926,406, 7/1999. 



As per independent claim 1, Tucker discloses performing a plurality of the 
computationally less expensive floating point operations on an item of the sensory data 
(col. 1 1 ,ll. 33-41 ); combining results of the plural performed operations to yield an 



Claim Rejections - 35 (JSC § 102 



approximation of a result of the power function on the sensory data item (i.e. computing 
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the accessed look up table values to approximate the floating point exponent) (col. 1 1 , 
II. 30-43); and evaluating the expression using the approximation to provide a 
converted sensory data item(i.e. the computation of the obtained values is 
implemented in the lighting machine, which outputs a final color value, hence, a 
converted sensory data item) (abstract; Fig. 4 "176"; col. 5, II. 20-30; col. 1 1 , II. 42-43). 

As per dependent claim 5, Tucker discloses executing a single instruction, 
multiple data floating point operation instruction to perform a first of the computationally 
less expensive floating point operations on multiple items of the sensory data together 
(col. 5, II. 28-31; col. 6, II. 40-45; col. 9, II. 26-33; col. 14, II. 37-45, 55-60). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 2 is rejected under 35 U.S.C. 103(a) as being obvious over Tucker and 
further in view of Ravi Shankar et al., U.S. Patent 6,351 ,760, 2/2002. 

As per dependent claim 2, Shankar discloses floating point operations taken from 
a group comprising addition, subtraction, multiplication, square root and reciprocal 
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operations (col. 12, II. 42-64), which Tucker fails to disclose. It would have been 
obvious to one of skill in the art to incorporate Shankar's varied floating operations with 
the disclosure of Tucker because Tucker teaches using differing floating point 
operations to improve the calculation of exponential values (col. 7, II. 50-60; col. 1 1 , II. 
25-45). 

5. Claims 6, 8-10 and 18 are rejected under 35 U.S.C. 103(a) as being obvious over 
Ikko Fushiki et al. f U.S. Patent 6,462,748, 10/2002 and further in view of. Tucker et al., 
U.S. Patent 5,926,406, 7/1999. 

The applied reference (Fushiki) has a common assignee with the instant 
application. Based upon the earlier effective U.S. filing date of the reference, it 
constitutes prior art only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) 
might be overcome by: (1) a showing under 37 CFR 1.132 that any invention disclosed 
but not claimed in the reference was derived from the inventor of this application and is 
thus not an invention "by another"; (2) a showing of a date of invention for the claimed 
subject matter of the application which corresponds to subject matter disclosed but not 
claimed in the reference, prior to the effective U.S. filing date of the reference under 37 
CFR 1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application 
and reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1 .321(c). For applications filed on or after November 29, 
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1999, this rejection might also be overcome by showing that the subject matter of the 
reference and the claimed invention were, at the time the invention was made, owned 
by the same person or subject to an obligation of assignment to the same person. See 
MPEP § 706.02(l)(1) and § 706.02(l)(2). 

As per independent claim 6, Fushiki discloses a display monitor (Fig. 1 "47") a 
display unit operative to display an image on the display monitor, where the image is 
represented by perceptual image data comprising a plurality of color pixel data 
specifying colors in a perceptual color space, the perceptual color space having a non- 
unity gamma (col. 7, II. 29-32); a physical image processor operative to perform an 
image processing operation on physical image data in which color pixel data specifies 
colors in a physical color space (col. 6, II. 15-25), the physical color space having a 
unity gamma within a range (col. 7, II. 25-31), and a perceptual/physical image 
converter operating to convert the perceptual image data to the physical image data 
according to a perceptual-to-physical conversion expression so as to permit the 
physical image processor to perform the image processing operation prior to display 
(col. 6, II. 37-60), and to convert the physical image data back to the perceptual image 
data according to a physical-to-perceptual conversion expression (col. 6, II. 37-60). 
Tucker discloses a color conversion expression involving a power function (i.e. x) and a 
reverse color conversion expression involving an inverse power function (i.e. log2(a)) 
after the image processing operation for display on the display monitor (col. 14, II. 55- 
60; abstract; Fig. 3), the color image converter approximating the power function and 
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the inverse power function as a weighted mathematical combination of plural 
computationally inexpensive floating point operations on items of the image data (col. 
7, II. 50-67; col. 1 1 , II. 42-43), which Fushiki fails to disclose. It would have been 
obvious to one of skill in the art to include Tucker's expressions involving a power 
function and an inverse power function when converting to and from a color space, 
where the functions are approximated as a combination of plural floating point 
operations with the disclosure of Fushiki because Fushiki teaches specifying color data 
in both perceptual and physical color spaces and converting the data between the color 
spaces by taking into consideration the gamma adjustments needed to display the 
image data in either specified color space (col. 5-6). 

As per dependent claim 8, Tucker discloses approximating the power function as 
a weighted mean of floating point operations (col. 7, II. 50-67; col. 11, II. 42-43), which 
Fushiki fails to disclose. Fushiki discloses floating point operations taken from a group 
comprising addition, subtraction, multiplication, square root and reciprocal operations 
(col. 3, II. 20-25, 38-49). It would have been obvious to one of skill in the art to include 
Tucker's teaching that functions are approximated as a combination of plural floating 
point operations with the disclosure of Fushiki because Fushiki teaches specifying 
color data in both perceptual and physical color spaces and converting the data 
between the color spaces by taking into consideration the gamma adjustments needed 
to display the image data in either specified color space (col. 5-6). 
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As per dependent claim 9, Tucker discloses approximating the power function as 
a weighted sum of floating point operations (col. 7, II. 50-67), which Fushiki fails to 
disclose. Fushiki discloses floating point operations taken from a group comprising 
addition, subtraction, multiplication, square root and reciprocal operations (col. 3, II. 20- 
25, 38-49). It would have been obvious to one of skill in the art to include Tucker's 
teaching that functions are approximated as a combination of plural floating point 
operations with the disclosure of Fushiki because Fushiki teaches specifying color data 
in both perceptual and physical color spaces and converting the data between the color 
spaces by taking into consideration the gamma adjustments needed to display the 
image data in either specified color space (col. 5-6). 

As per dependent claim 10, Fushiki in view Tucker discloses the computationally 
inexpensive floating point operations comprise at least some of addition, subtraction, 
multiplication, square root and reciprocal operations (col. 3, II. 20-25, 38-49). 

As per dependent claim 18, Fushiki in view Tucker discloses a computer 
processor having in instruction set including at least one single instruction, multiple 
data floating point operation instruction (col. 5, II. 28-31; col. 6, II. 40-45; col. 9, II. 26- 
33; col. 14, II. 37-45, 55-60); wherein the perceptual/physical image converter 
approximates the power function (i.e. x) and the inverse power function (i.e. log2(a)) 
(col. 14, II. 55-60; abstract) by evaluating an expression combining exponential 
functions composed of at least one of square, square root and reciprocal operations 
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performed using the at least one single instruction, multiple data floating point 
operation instruction (col. 17, II. 1-5). 

Claims 3-4, 7 and 11-17 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Response to Arguments 

4. Applicants arguments filed 12/22/03 have been fully considered but they are not 
persuasive. 

With respect to claims 1 and 5, Applicant argues that Tucker fails to discloses the 
elements of claim 1 because he teaches looking up a corresponding value in a look-up 
table, which does not suggest performing a plurality of floating point operations and 
combining results of the plural operations to yield an approximation of a result of the 
power function on the sensory data item. 

In response, Tucker inherently teaches processing floating-point operations as 
he teaches providing a look up table having predefined approximations based upon a 
floating-point representation (col. 4, II. 1-5), where the predefined approximation is 
applied for both the integer and fractional floating point components. Thus the 
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predefined approximations are inherently determined by floating point operations that 
yield a floating representation. Therefore, Tucker inherently teaches performing a 
plurality of floating point operations. Tucker additionally discloses combining the 
computed integer and fractional predefined approximations to determine the final value 
of the approximation of the exponential expression of the lighting (i.e. sensory data 
item) (col. 4, II. 7-1 1 ). Therefore, Tucker also suggests combining results of the plural 
operations to yield an approximation of a result of the power function on the sensory 
data item. 

Therefore the rejection in view of Tucker is maintained. 

With respect to claims 6, 10 and 18, Applicant argues both Tucker and Fushiki 
fail to teach approximating the power function and the inverse power function as a 
weighted mathematical combination of plural computationally inexpensive floating point 
operations on items of the image data. 

In response, Tucker teaches approximating the power function and the inverse 
power function (i.e. log2(a)) as a weighted mathematical combination of plural 
computationally inexpensive floating point operations on items of the image data (col. 7, 
II. 50-67; col. 11,11.42-43). 
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Therefore the rejection in view of Fushiki and further in view of Tucker is 
maintained. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chante Harrison whose telephone number is 703-305- 
3937. The examiner can normally be reached on Monday - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mike Razavi can be reached on 703-305-4713. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Chante Harrison 
Examiner 
Art Unit 2672 



February 26, 2004 




